Genetic code restoration by artificial RNA editing of Ochre stop codon with ADAR1 deaminase.
Site directed mutagenesis is a very effective approach to recode genetic information. Proper linking of the catalytic domain of the RNA editing enzyme adenosine deaminase acting on RNA (ADAR) to an antisense guide RNA can convert specific adenosines (As) to inosines (Is), with the latter recognized as guanosines (Gs) during the translation process. Efforts have been made to engineer the deaminase domain of ADAR1 and the MS2 system to target specific A residues to restore G→A mutations. The target consisted of an ochre (TAA) stop codon, generated from the TGG codon encoding amino acid 58 (Trp) of enhanced green fluorescent protein (EGFP). This system had the ability to convert the stop codon (TAA) to a readable codon (TGG), thereby restoring fluorescence in a cellular system, as shown by JuLi fluorescence and LSM confocal microscopy. The specificity of the editing was confirmed by polymerase chain reaction-restriction fragment length polymorphism, as the restored EGFP mRNA could be cleaved into fragments of 160 and 100 base pairs. Direct sequencing analysis with both sense and antisense primers showed that the restoration rate was higher for the 5' than for the 3'A. This system may be very useful for treating genetic diseases that result from G→A point mutations. Successful artificial editing of RNA in vivo can accelerate research in this field, and pioneer genetic code restoration therapy, including stop codon read-through therapy, for various genetic diseases.